and 2.9 mm in initial diameter.
These are the largest droplets for which soot volume fraction measurements have ever been performed. Previous measurements of soot volume fractions for nheptane droplets, confmedto smaller droplet sizes of less than 1.8 mm, indicated that maximumsoot volume fraction increased monotonically with initial droplet size. The new results demonstrate for the first time that sooting tendency is reduced for large droplets as it has been speculated previously but never confirmed experimentally.
The lower soot volumefractions for the larger droplets were also accompaniedby higherbumingrates. The observed phenomenon is believed to be caused by the dimensional influence on radiative heat losses from the flame. Numericalalculations confirm that soot radiation affects the droplet burning behavior.
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NTRODUCTION
Single, isolated droplet combustion experiments performed in microgravity provide an ideal environment to advance the understanding of diffusion flames. The absence of buoyancy results in a spherically-sylrmaetricdiffusionflame and measurements can be used to validate theories based on one-dimensional analysis.
Although the simple d2-1aw formulation [1, 2] was quite successful in predicting many of the global parameters characterizing the droplet combustion process such as burning rate and flame standoff ratio, its deficiencywas also very apparent in light of the theoretical and experimental evidence.
In particular, n-heptane droplet flames exhibit significant sooting behavior, which was not considered in the classicalanalysis. Microgravity studies indicated that soot formation can influence many of the droplet buming parameters including the buming rate [3] [4] [5] .
Jackson and Avedisian [6] studied the buming ofn-heptane droplets ranging from 0.4 to 1.1 mmin diameter under microgravityconditions. They reported an increase in sooting tendency based on visual observation of the opacity of the soot-containing region as a function of the initial droplet diameter, while the measured burning rate was found to decrease with increasing initial droplet diameter. The increase in sooting, speculated to be caused by the longer residence time available for the fuel vapor to pyrolyze and form soot, was believed to be the primary factor responsible for the bumingrate reduction. Hara and Kumagai [7, 8] also performed n-heptane microgravity experiments varying the initial droplet diameter from 0.6 to 1.1 mm but found only a weak effect of the initial diameter on the burning rate.
Choi et al. [9, 10] 
EXPERIMENT DESCRIPTION
Experiments were performed at the JAMIC dropshaft in Hokkaido, Japan. The JAMIC facilityis the longest dropshaft in the world and provides 10 seconds of gravity levels less than 104g.
The experimental apparatus (see Fig. 1 ) is a completely reconstructed version (different from the apparatus used by Choi and coworkers [9, 15, 10] The soot volume fraction distributions were obtained for the 2.6 mm and 2.9 lnm droplet along various directions for burning times prior to the disruption of the sootshell caused by the formation of the soot-tail. To fiarther elucidate the influenceof soot radiation on the droplet burning behavior, a series ofnumericalsimulationswere performed. The computations were carried out using a moving finiteelement chemicallyreacting flow model first described by Cho et al. [ 19] . The model simulates the transient spherically-symmetriccombustion of a liquid droplet in an infinite oxidizing medium by solving the conservation equations of mass, species, and energy in both liquid and gas phases. Gasphase chemistryofn-heptane oxidation was modeled with the semi-empiricalreaction mechanismof Held et al. [20] that includes 275 reactions of 40 species. Radiative heat transfer was described usinga Planck-mean absorption formulationfor boththegas-phase (non-luminous) andsoot [21] .
In thepresent work, thegeneral analyticalsolution of theradiativeheat transferequation, originally obtainedby Kuznetsov[22] For consistency with the experimental data reduction, the predicted burning rates were obtained from the linear fits to the computed square of the droplet diameter over a period of 1 s after ignition. As can be seen in Fig. 8 , in the absence of radiation, the burning rate exhibitsa relativelymild, lineardependence on the initialdroplet diameter, a behavior that is caused by the increased influence of transient heating of thedroplet interior [25] .
As expected, the model prediction with no radiation significantly overpredicts the experimentallymeasured burning rates. Inclusion of non-luminous radiation results in a considerable drop in the burning rate even for initial diameters below 1 mm (Fig. 8) . This phenomenon is a result of the large volume of emitting components afforded by the large flame standoff distances [ 14] . With further increase in the droplet size, the influenceof radiation becomes more pronounced. For example, the maximum flame temperature for the case ofd o = 2.9 mm is reduced by more than 600 K for the case ofnon-luminousradiation (Fig. 9, bottom panel) , and the buming rate drops from 0.71 to 0.6 mm2/s (Fig. 8) mm (see Fig. 9a-c) . the rapid reduction in the buming rate for d o -1.8 irma followed by a less prominent decrease for do -2.9 mm. It is also interesting to note that the effect of soot radiation on the flame structure appears to be much smallerthan that ofnon-luminousradiation for all cases studied (Fig. 9a-c ). This is due to the fact that the bulk of the soot resides withinthe lower temperature region of the sootshell rather than at the flame front. Jackson and Avedisian (1994) .
Transient variation of the soot volume fraction as a function of radial distance normalized by the instantaneous droplet radius for the experiment withd 0 = 2.9 mm.
Maximum soot volume fraction as a function of the initial droplet diameter. Sequence of flame images for the 2.9 mm droplet obtained from the 700 nm side camera ..... Flame standoff ratio, flame luminosity and maximum soot volume fraction as a function of time for the do --2.9 mm experiment.
Measured
and predicted droplet burning rate as a function of the initial droplet diameter.
Model predictions were obtained for a) no radiation, b) non-luminousradiation, and c) nonluminous and luminous (soot) radiation. 
